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I.l INTRODUCTION 

The aLC 0512 memory module Is an add»in nenory for computers 
using the Multibus or BLC series corrputers. It Is IEEE 796 
BUS compatible, coTjpllance level D16 M24 116 VO, The flexi- 
bility of the BLC 0512 maices it compatible i^lth a wide 
variety of system configurations. 

U2 PHYSICAL DESCRIPTIOW 

The BLC 0512 is contained on a single four layer PC boatd 
which plugs directly into the BLC 604 or BLC 614 modular back- 
planes and card cages or any backplane conforming to IEEE 796 
PUS specification. It has two sets of edge connectors: one 
86 pin on »156 inch centers for the system dus and a 60 pin 
on .100 inch centers for auxiliary power and optional bus 
signals. The dimensions of the PC board are: 

Thickness 0.062 .005 inches 

Width 6.750 4-/- .005 lnc:^BS 

Length 12.00 t/- .005 Inches 

The maximum component height shall not exceed 0,375 inches and 
the maximum total thickness of the finishes assembly will be 
less than 0.490 inches. 

1.3 POWER REaUIRFME'^TS 

The BLC 0512 reguires only t5 vdc. Jumper points are provided 
to implement battery back-up. 

1.3.1 Parameters and Conditions 

The BLC 0512 requires the following voltages at the specified 
current: 
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1*3,2 Battery Back-up voltaqe Pequir efnents 

The battery bacic-un (protected) voltaqes must meet the 
followinq requirements: 

1*4 ACCESS AND CYCLE TIMES 

The performance of the BbC 05J2 memory card! is as follows: 



I I Access I Cycle I Notes I 
IFunctlon I Time Cmaxli>am) I Time (maxluuii) I I 
\^ I • l™« -I I 

II I II 
IMemory Read I 275 ns I 400 ns' I 1^2,3 I 

I I I I I 
IMemory Wrltel 110 ns I 400 ns I 1,2^3 I 

II I II 

I I/O Read I 90 ns I 150 ns- I 2^3 I 

II I II 

I I/O Write I 90 ns I 150 ns I 2^3 I 

II I II 
I ^ I • I I •^^^ I 



Motes: 1, If a memory operation is re:|ijiested during 

a refresh cycle^ a delay of ap to 500 ns 
can be adied to access and cycle time, 

2. Read access is defined as MRDC* or inRC* 
asserted to XACK* asserted, iifrlte cycle 
access tlT^e is defined as MrfTC* or lOWC* 
asserted to KACK* asserted 

3, Cycle time is defined as coniiand asserted 
to internal busy negated, 

1,5 OPTIONS 

The BLC 0512 is available with a variety of ootions to 
enhance the card, 

1,5,1 Memory Capacity 

The standard capacity of the Bi*C 0512 is 524,288 bytes by 
9 olts (512K X 9). Optional capacities ?ir» available from 
a minimum of 131,072 bytes by 8 bits to a tiaximum of 
524,288 bytes by 9 bits In increments of 131,072 by 8 or 
9 bits. 
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1»5.2 Parity Generation and Check 

The BliC 0512 is available with or without the parity ootlon. 
This option Includes parity storage^ parity generation and 
checicing and a soeclal software addressable register for 
controlling the parity and interrupt functions and lorjging 
the location of parity errors^ The on-board register wlli be 
referred to as the CSR (Control end Status Register)* Refer 
to Sections 3,4 and 3^5 for details of parity operation and 
the CSR. 

1.5.3 Refresh 

The standard configuration of the BLC 0512 is with Internally 
controlled^ transparent refresh. The external refresh option^ 
if selected, may be used as either synchronous or asynchronous 
refresh input. 

1.5.4 Advanced Acknowledge 

Advanced Acknowledge (AACK*) can be juinper selected to one of 
three different tities to enhance systenfi per f or finance, or a 
jumper can be removed to completely isolate AACK* from the 
Interface. 

1.5.5 Battery Back-up 

Battery or protected voltages may be supplied via the P2 con- 
nector to protect against data loss when unprotected power 
supplies are out of tolerance. In the battery back-up mode 
circuitry on the BLC 0512 that is necessary to maintain data 
is kept operational but external cycles •«ay not be performed. 

1.6 RELIABILITY 

The BLC 0512 was designed and built to the best commercial 
standards of workmanship. Vigorous testing is conducted 
(including testing over the operating temperature and voltage 
ranges) to ensure reliable service of 10 years at 24 hours 
per day. To further enhance reliability, only pre-conditioned 
parts are used (National's At conditioning or egulvalent). 
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SPECIFICATIONS 

2.1 INTRODUCTION 

This chapter describes the operating environment and 
electrical specifications of the BlZ. 051?. 

2.2 ENVIRONMENTAL SPECIFICATIONS 

The BLC 0512 was designed to operate over a wide ranqe 
of envlronfnental conditions. Listed below are the 
environmental specifications : 

2.2.1 Operating Specifications 

Temperature . . . Ambient air' temperature 

o 
range of C to ^55 C 



o Thermal Shocic . . No greater than 30 C 

per hour* 

o Humidity . . . • • 0% to 95% relative humidity 

without condensation. 

o Altitude ..... -1000 feet msl to +10^000 

feet msl. 

o Cooling •••••• Suggested ulnimum air flow 

of 25 cf-n. 

2.2.2 Shipping and storage Specifications 



Temperature . . • • -40 C to +85 C. 



o Thermal Shoc< . • . Not greaterthan 10 c oer 

minute. 

o Altitude A shipping altitude of 40,000 

feet msl c%n be withstood. 



2-1 



o Mechanical ShocK The BLC 0512^ housed In Its ship- 

ping container^ can tolerate 
rpechanlcal shock resulting from 
drop tests oerformed in accord* 
ance with ^IL-STD-«10B, Method 
516r Procedlare without ex- 
hlbltlng dai^age or degradation* 

2.3 ELECTRICAL SPECIFICATIONS 

This section contains inforfnatlon regarding logic states^ 
signal levels^ bus tiding and receiver/driver characteristics. 

2.3. 1 Logic States 

The signal name will indicate whether or not a sianal is active 
high or active low, if the signal name ends with an asterisk^ 
it indicates the signal is active low and its logical-electrical 
relationship is as follows: 

Logical State Electrical state 

HbTTL High 

1 L^TTL Low 

If the signal name has no asterisk^ then it Is active high and 
Its loglcal-electrical relationship is as follows: 

Logical State Electrical State 

L^ttL Low 

1 H^TTL High 
2t3.2 Driver and Receiver Characteristics' 

Table 2.1 lists the characteristics of the drivers and receivers 
used on the QLC 0512. Current levels are given in mA's. 
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FABLE 2,1 
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2.3.3 Bus Locrlc Levels 

Signals used on the bus tnat the BlC 0512 Interfaces to 
should ftteet the following requirements: 

At Receiver At Driver 

Voltage High 5»25v>H>2,av 5.25>H>2,4v 
Voltage Low .flv>rj>-,5v •5v>b>0v 
2t3»4 Bus Timing 

Figures 2,1 thru 2.4 are the timing diagra?>s that oertain to 
the BhC 0512, Table 2.2 lists the parameter values. 
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Figure 2.1 MeiDory Read lining 
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Flaure 2,2 Memory Write Tlnlnq 
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Figure 2,4 I/O Write TlTiirjg 
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Table 2,2 Timing Paraneters 
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3.1 INTRODUCTIOW 

This section contains a iescriptlon of the Interface of the 
BLC 0512, Signals userl on the Multibus which are not used 
on this card are not tnentloned^ Tables 3.1. and 3,2 are pin 
listings of the BLC 0512 card edge connectors. 

3.2 INTERFACE 

The following describes the Interface of the BLC 0512. It 
Is IEEE 796 compatible and Multibus compatible with the 
ability to add via lumpers other bus signals which are not 
standard bat will not afEect the operation of the bus. The 
signals at the interface will be divided into four basic 
groups; Address^ Data, Control^ and Non-standard.* 



♦ Non-standard refers to all signals not specified 
in IEEE specification 796 ♦•Proposed Microcomputer 
System Bus Standard", Oct. 1980. 



Table 3,1 
Pin Asstannftnt Connector PI 
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Circuit 
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nic 


Description 
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3 
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p JL X C 9 
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29 
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34 
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Inter- 35 IMT6* Parallel 36 IMFT* Parallel 

ruDts 37 INT4* Interrupt 38 IMTS* Interrupt 
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41 INTO* 42 1.VT1* 
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(Component Sidle) 
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Mneino- 




'fne'no- 






Pin 


nic Description 


Pin 


nlc 


OescrlptJ on 


Ad- 
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Table 3,2 
Connector Pin Assignments 



IPlnl I (Component Side) IPini IClrcult Slie I 

I — « I — ™ \ I 1 1 I 

I IMnemonlc I I IMnenanic loescriotlon I 

I I - . I « .... I I I I 

! 1 I GND I Slqnal Sround 12 1 I I 

I 3 I ■••5V8 I +5Vdc battery I 4 I +5V9 I +5Vdc batteryl 

15 1 I 16 1 I I 

17 1 I 18 1 I I 

I 9 t I 110 i I i 

111 II 112 I i I 

113 II 114 i I I 

115 I I 116 i I I 

117 II 118 i I I 

119 I I 120 I MPRD* IMenorv Protectl 

121 11 122 I I I 

123 II 124 i i I 

125 II 126 I I I 

127 t I 128 I I I 

129 11 130 I I I 

131 I EX REF I Fxternal Refresh 132 | I I 

133 II 134 I t t 

135 II 136 I I i 

137 II 138 I I I 

139 II 140 I I I 

14} t I 142 I I I 

143 II 144 I I I 

145 II 146 I I I 

147 II 148 I I I 

149 II 150 I I I 

151 II 152 I i I 

153 I i 154 I I I 

("iS f A0R16* I Address 3us 156 I ADR17* I Address 9us f 

157 I ADR14* I 158 I ADSIS* I I 

159 II 160 I I I 

I I.— —.-..-I . l..-l-..,-—.-U— I 
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3.2.1 Address and Inhibit Lines 

The address and inhibit lines are comprised ot the folloi^ing 
signals: 

Address ADRO* thru AD^17* 

Byte Hlqh Enable BHFN* 
Inhibit INHl* 

3.2.1.1 Address (AORO* - ADR17<^) 

These 24 lines are used to specify a mennor/ location out of 
16 meqabytes if all 24 lines are used or 1 tiegabyte if 20 
lines are used. Either 8 or 16 of these lines are used to 
specify an I/O address that will enable access to the onboard 
CSR (Port address). 

3.2.1.2 Byte Hlqh Knable (BHEN*) 

BHEN*, when asserted enables the upper byte (8-F) onto the 
data bus. 

3.2.1.3 Inhibit I (INHl*) 

When INHI* is asserted no later than 50 nanoseconds after 
MRDC* or W#»TC*, the memory will be disabled from drivincj any 
signals active on the bus and will be inhibited from perform- 
ing any write cycles. 

3.2.2 Data Lines 

The data lines are comprised of the following signals: 

Data DATO* • DATE* 

These 16 lines provide iata to the memory durina a write and 
are driven by the memory during a memory read. If BHEM* 
is not asserted^ the lower 8 lines are used (DATO* • DAT7*) 
to do byte transfers only. If BHEN* is asserted^ and ADRO* 
is not asserted^ all 16 data lines are used. If both BHEN^ 
and ADRO* are asserted^ only the upper 8 bits (DAT8*-DATF*) 
are used. Table 3,3 sho<^s the different data transfer modes. 

Table 3,3 

DATA TRANSFER WODES 



BHEM» ADRO* FUNCTI3M 









Transfer 


lower (even) bytto on [)ATO*-OAT7* 





1 


Transfer 


high (odd) byte on dato*-DAT7* 


1 





Transfer 


16 bit word on DATO-DATF* 


1 


1 


Transfer 


hlqh (odd) byte on DAT8*-DATF* 
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3,2,3 Control rjnes 



The control lines are coT^prlsed of the follDwinq sicinals: 



Transfer Acknowleige KACK* 

3.2.3.1 Memory Rea:J Command (MRDC*) 

MRDC* Indicates that a me-nory read cycle iS' to be performed 
and an address Is valid on ADRO* • ADR17*, The iieiiory must 
respond with XACK* and drive data on PATO*-OATF* within 1.5 
microseconds if an In^rancre address was present at the lead- 
Inq edge of MRDC*, Refer to Figure 2,1 for nnemory read 
t Imlna, 

3.2.3.2 Memory write Command (MWTC*) 

Mi«/TC* Is an indication to the memory that a valid address and 
and data are on the bus and a write cycle is to be performed 
if an In-ranqe address was present at the leading edge of 
WWTC*, If an In^ranae address was present, the memory must 
respond with XACK* within 1,5 microseconds. Refer to Ffgure 
2,2 for memory write timing, 

3.2.3.3 I/P Read Command (lORC*) 

lORC* is an Indication to the CSR that a valid address Is 
present on ADRO* - adrf* if J6 bit addressing is selected or 
on ADROt - A0R7i^ if 8 bit I/O addressing is selected* If the 

address matches that of the on board CSR, It must respond 
within 1,5 microseconds oy asserting XACK* and drivinq the 
data lines. Either 8 bit or 16 bit data transfers may be 
performed. Refer to Figure 2,3 for I/O read timing, 

3.2.3.4 I/O Write Command CIOWC*) 

IOi«/C* is an indication to the CSR that valid addresses and 
data are on the bus (8 or 16 bit address orl data). If the 
address matches that of the CSR it must respond with XACK* 
within 1,5 microseconds ^nd write those bits in the CSR which 
may be written (Bits 4 thru 15 are read onl/ bits,) Refer to 
Figure 2,4 for I/O write timing. 



Interrupt Requests 

Bus Priority 

Ini tl alize 

Memory Read Command 

Memory w^rite Command 

I/O Read Command 

I/O Write Command 



3PRN* 
IMTT* 
^RDC* 
^/^TC* 

nwc* 
iiwc* 



1NT7* 
BPRO* 
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3.2.3.5 Transfer Acfcrnowieicre (XACK*) 

The BfjC 0512 will resDon:3 i^rith XACK* whenever an in-ran:ie 
address was present durlnqi the leading eSqe of a commanrl 
signal ♦ It will not be asserted until the BbC 0512 is reaiy 
to release the bus on a write cycle or data is valid on the 
bus durinq a read cycle. 

3.2.3.6 Initialize (INIT*) 

INTT* will clear bits 0-3 in the CSR, and clear the interraot 
flip flop. 

3.2.3.7 Interrupt Requests (INTO* - INT7«) 

One of eight interrupt requests may be jumper selected on the 
BLC 0512. The selected interrupt request ifill be driven 
active when a parity error occurs and bit 1 in the CSR, (enable 
parity reporting) is set to a 1. The BLC 0512 will acconnmodate 
non-bus vectored interrupts only. The interrupt request will be 
cleared when an I/O write is performed writing a zero into bits 
? or 3 (parity error byte byte 1) of the CSR^ or INIT* is 
asserted. 

3.2.3.8 Bus Priority (BPRV*^ BPRO*) 

The bus priority signals are not used or driven by the BliC 0512. 
They are jumpered together on the memory to maintain the bus 
priority daisy chain. 

3.2.4 Non Standard Signals 

This special group of signals may be connected to the interface 
via jumpers if desired. Mormally^ they are not connected^ The 
signals in this group are: 

Advanced Acknowledge AACK* 
External Refresh Ml* 

3.2.4.1 Advanced Aclcnowledge 

Advanced Aclcnowledge can oe jumper selected at one of three 
different timing taos referenced to setting the Read/write 
flip flop. If the use of' AACK* is not desired^ It may be 
isolated from the interface connector by removlna a jumoer. 
AACK* will only be asserted on memory read or write cycles. 
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3,2.4.2 External Refresh Ml* 



Ml* can be used as either a synchronous or an asynchronous 
refresh input. Refer to Piqure 3.1 for external refresh 
tlmlnq. 



I<— ••15^/«1 us-.—— ^-••>|<->|™-ioo ns mln. 
.1 I ^ .1 I 



Flqure 3.1 External Pefresh 



3.3 ADDRESSINC; 



The BLC 0512 will operate with either 20 or 24 bit memory 
addressing. Addresses AORl* • ADR13* are received by 
74LS533 bus receiver/latches. ADR14* -ADRl?* are received 
by 74l«S244 bus receivers and then routed to* 74LS533''s to 
be latched. The latched outputs of ADRl* -ADR17 are routed 
to multiplexers to generate the RAM addresses, to the CSR 
address selection logic, the CSR error address latch, and 
the memory selection logic* The outputs of the multiplexers 
are wlre-ORed with the RAM refresh addresses and then routed 
to a MOS driver for driving the RAM array. If a CSR cycle 
is to be oerformei, the CSR address selection logic will 
generate a -SELIO if the correct address is provided on the 
bus. If a memory cycle is to be performed, the memory 
selection logic will generate a LSEL signal if an in range 
address is present on the bus. 



3.4 DATA AND PARITY 

The BLC 0512 receives and drives data on a bi-directional 
data bus and also uses a common bi-directional data bus 
Internally. Refer to Figure 3.2 for a blocic diagram of 
the data flow. There are four basic components attached 
to the Internal data bus, the bus transceivers which 
receive data from and transmit data to the system data 
bus, the data latches which latch data into and from the 
memory, parity generator /trheckers, and the RA^ array. 

The bus transceivers are 74LS640 octal bus transceivers 
with the ••A'' side connected to the system bus and the "9" 
side connected to the Internal bus. Three of these devices 
are used. One for the lower byte, one for the upper byte 
and one is used to "swap" the upper byte Internal bus to 
the lower byte system bus. 
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The ifjta latches are 74f.S373 octa] transparent l^^tches with 
three state outputs. The same device is usei to latch iata. 
into and from the memory. Therefore^ both the D Inputs and 

outputs are connected to the internal bus*. On both read 
and write cycles the latch is left ^open" and the outputs 
in the high Impedance state until data is vr^lid on the in- 
ternal bus. After data is valid the latches are enabled 
and the outputs turned or to the active state. 

Odd parity is generated on a byte basis and stored in a ninth 
bit In the RAM array whenever a write cycle is performed. Dn 
a read cycle parity is qenerated from the stored data and com- 
pared with the stored oarlty bit. The result is checked to 
verify no parity or data errors have occurred, wine-blt parity 
generation chips are used^ one connected to the upoer Internal 
data bus and the other to the lower internal data bus. Both 
are 74S?80's. Additional' circuitry is used to control the 
ninth hit for read and write cycles and to force oarlty errors 
If bit of the CSR (Write Wrong Parity) is set. 

The RAM array is comprised of 72 64K dynamic- RAM's. It Is 

in two 9 X 256K sections^ each section being 8 bit x 256K olus 

1 X 256 parity storcie. ^lenever a read cycle is performed on 
the BlC 0512 a full word read is done internally and only the 
approorlate byteCs) are driven onto the data bus. If only 
one oyte is written, the other byte win be* received but not 
written into memory. If a full word is written, both bytes 
are written simultaneously. This Is done oecause the RAM 
array is structured as a 256K x 18 bit array with only write 
enable (WE) being unique to each byte, 

3.5 CONTROL AND STATUS REGISTER (CSR) 

The CSR is a hardware register on the BLC 0512 that is used 
to loq the address where a parity error has- occurred, in-* 
dicate which byte it occurred in and control the diagnostic 
mode. It is accessible as- an I/O port usiig either 8 oit, 
12 bit, or 16 bit addresslncj. If 8 bit Bddressinq is used, 
the CSR may be assigned to one of 16 different locations in 
the ranqe OR to FE. If 12 or 16 bit addressing Is used, the 
CSR may Pe assigned to one of 256 locations in the range 
FOOB to FFFK. The CSR Will respond to one word location or 
two consecutive byte locations. The bit assignments of the 
CSR are as follows: 
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Bit • Enable Parity Report • Setting this* bit to a loqlcal 1 
will enable parity reportlnq, INIT* or w^rltlnci a zero nflli 
clear this bit* 

Bit 1 - Write wronqf Parity • Setting this bit to a logical l 
will force incorrect parity to be written* IHIT* or writing a 
zero will clear this bit and allow correct parity to be written. 

Bits 2, 3 • Parity Error - Byte 0^ l • ReadZ/^rite bits set to 
a logical one when a parity error occurs in the resnective byte* 
They are cleared by writing a logical zero or IMITt. 

Bits 4-15 • Address C thru Address 17* Read only bits* These 
bits will store the most significant 12 bits of the address 
location where the n^ost recent parity error has occurred* 
These bits cannot be cleared or written* 

3*6 ARBITRATIDM 

The ourpose of arbitration logic on the BIZ 0512 Is to resolve 
conflicts between cycles requested by the system bus and re- 
fresh cycle, requests which are generated internally* Only 
memory read or write cycles go through the arbitration logic* 
I/O reads or writes are not arbitrated sinre they do not require 
any access to the RAM array* Figure 3*8 is a simplified logic 
diagram of the arbitration logic* The system cycle request 
follows a path with miniital time delays, whereas the refresh 
request follows a path with oreater time delays* If a refresh 
cycle Is requested prior to a bus cycle, the bus cycle will be 
held off by gate 1 until the refresh cycle Js completed* 
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If the bus cycle request is asserted prior to a refresh request^ 
the refresh request will be held off by gate 2 until the bus 
cycle is complete* If both cycles are requested at about the 
same time^ the bus cycle will be given priority and the refresh 
request will be blocked at qate 2 and/or 3t 

3.7 TIMING AND CONTRDL 

All timinq is generated from a single delay line* Various 
taps from this delay liner qated with control signals from 
the system bus^ provide all necessary timinq and control to 
the other functional blocks of the BLC 0512, 



V 
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Chapter 4 
INSTALliftTION AND MAINTENANCE 

4.1 INTRODUCTION 

This section contains the basic lnfor?natlon necessary to 
Install and maintain the National Semiconductor BLC 0512 
Multibus memory iiodule. The BLC 0512 is designed to 
operate in a variety of configurations Including 8 or 16 
bit data basses^ 20 or 24 bit i^euory addressing and 8 or 
16 bit I/O addresslnq. Other options which can be 
selected are internal or external refresh^ a CSR (Control 
and Status Realster)# selectable interrupts to indicate 
parity errors, advance acknowledge (AACK) and battery: 
back-up. The following information describes how to ins* 
tall or remove each of these options. Table 4,1 provides 
descriptions of each jumper option. 

4.2 TOOLS REQUTRED 

Mo special tools are reguired for installation. A ball- 
point pen or small stylus may be needed to set the 
switches mounted on the memory module. 

4.3 UNPACKING AND INSPECTION 

Carefully unpack the memory module and visually examine 
it for physical shipping damage; i.e. broken, bent or 
dented parts. 

CAUTIONl 



Do not attempt to install or operate the 
memory module if damage is apparent. 

4.4 BACKPLANES 

The BLC 0512 memory module is designed to operate in any 
standard Multibus backplane or any oackplane conforming 
to the IEEE-796 soecif ication. It is slot-lndeoendent 
but should be placed as close to the processor as oos- 
sible. 
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4.5 PROCESSORS 



The BLC 0512 will Operate with any standard Multibus 
DTDcessor processors which comforit to the IEEE 
specification 796» 



Table 4»1 Juff^per Definitions 

W10«wi7 I s Installing one of these jumoers connects 
IMrO-iNT7, respectively f to the interrupt 
flip flop on the BLC 0512, 

R s Reiiovlng these jumpers Isolates the Inter* 
ruDt flip flop from the interface. 



W18 


I 






connected to 


BPSO* 









BPRNf* 


Isolated from 




W20, W21 


I 




-f5 volt battery 






o 

n 




•^5 volt standard 




W22, W23 


I 


s 


+5 volt standard 






R 


a 


•fS volt battery 




W24 


I 




Internal Refresh 










External Refresh 




W25 


I 




External Refresh 










Internal Refresh 




M26 


I 




MPRO* 


installed 






R 




MPR3* 


Isolated from 


receiver 


W29 


I 


3 


80 ns 


tap to AACK* 






R 




80 ns 


tap isolated 


frOD AACK* 


W30 


I 




50 ns 


tap to AACK* 






R 




50 ns 


tap Isolated 


from RACK* 


W31 


I 




30 ns 


tap to AACK* 






R 




30 ns 


tap isolated 


from AACK* 


W32 


I 




16 Bit 


I/D Addressing 




R 




8 or 12 bit 1/3 Addressing 


W33 


I 




12 or 


16 bit I/O Addressing 




R 




8 bit 


I/O Addressing 


W34 


I 




AACK* 


to Pl-25 






R 




AACK* 


isolated from 


t>l-25 


W35 


I 




CSR inhibited 






R 




CSR on 





I s Install NiOre: A11 jumpers not listed ^re 

Installed at the factory and should 
R 25 Remove not be altered. 
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4^6 POWER CONSIDERATIONS 



The BLC 0512 requires only ^5 voXtS' DC» Jumper points 
are provided to li^plement battery back-up If desirecl. 
To Implennent battery back up# refer to Table 4»2, 
Table 4,3 lists oower requirements. 

Table 4.2 POWER JUMPERS 

VOLTAGE INSTALL REMOVE AT PINS 

+5VDC Standard rf22,W23 w20fW2l See Pin List 

^5VDC Battery W20,W21 W22,W23 P2-3,P2-4 



Table 4,3 POWER REQUIREMENTS 
VOLTAGE CURRENT REQUIREMENT (MAX.) 



fSVDC Standard 3.1A 
fSVDC Battery 1.5A 



4.7 ADDRESS RANGE SELECTION 

The BLC 0512 Willi accept either 20 or 24 bit memory 
addresslnq. To use 24»bit addresslngr close Switch 
S2-1. To use 20»bit memory addressing^ open Switch 
S2-1. To use fewer than 20 address lines, unused 
upper-address lines must be pulled up to a voltage 
high level, and the directions for 20 bit addressing 
must be followed. 

The starting address may be set on any 16K word 
boundary (32K byte) in the 16 megabyte address range. 
The starting address is set via DIP Switch S2. Tables 
4.4 and 4.5 list the required switch settings if 24 
address lines are being used. In this case the start- 
ing address is tne sum of the starting address in 
Table 4.4 and the bank address in Table 4.5. 

If only 20*bit aldresslng is used, open Switches S2-6 
thru S2*9 and use only Table 4.4 to determine the 
startina address. 
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4,8 Mt^MaRY SIZE SEI.RCrtUN 

The total metnory capacity of the Biz 0512 csn oe 
set in f>4K Byte Increments from S4K to 512K Rytes, 
This is ione via Switches Sl-1 tiiru Sl-3, Refer 
to Table 4,6 for appropriate switch settln:js. 
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Table 4.4 STARTING ADDRESS SELECT 
0-1024K ADDRESS RAN3E 
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1 n 


018000 


1 96KB 1 


3 1 


1 
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0B8000 
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^ 1 

w> f 
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OC8000 
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1 c 


ODOOOO 
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C = Ct'OSED 
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Table 4,5 ADDRESS BANK SEliECT 
1024K - IS,3R4K ADDRESS RAM3E 



MULTIBUS 


1 MEMORY 
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1 


ADDRESS 


1 STARTIM3 
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Table 4,6 
MEMORY SIZE SWITCH SETTIM5S 



Memory Size 




Switches 






1 Sl-3 


Sl-2 


Sl-l 


64KB 


1 




□ 


128KB 


1 


3 


c 


192K8 


1 




1 


256KB 


1 
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c 


320KB 


1 c 


3 


□ 
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3 
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n 

w. 


D 


512KB 


1 c 




C 



KB = 1024 Byte =: OPEN 

C =• CLOSED 
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CSR ADDRESS SELECnON 



The CSR may be configured to respond to either 8 blt^ 
12 bit or 16 bit I/D addressing. Refer to Table 4,7 
for selection of I/D addressing. If' 8 bit addressing 
Is used^ the CSR -nay he assigned to one of 16 possible 
word addresses. If either 12 or 16 bit addressing is 
used, the CSR may be assigned to one of 256 word ad- 
dresses. Refer to Table 4.8 for B bit CSR address 
assignments^ also use Table 4.9 If 12 or 16 bit addres- 
sing Is used. 

To Inhibit the operation of the CSRf Install jumper 
W35. With the CSR inhibited parity reporting via 
the Multibus Interrupts is enabled. If parity re- 
porting is not desired i^^hen W35 is installed^ It is 
necessary to remove the interrupt jumpers. 
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Table 4,B 
[iSR, B-bit CSR Address Rssianment 
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Table? 4.9 MSB, CSR Aiiress 

4,10 SRrjeCTARfjP INTKRRHPTS (INTO* THRU IMt?*) 

Juinoers mavbe installed to drive an interrupt request 
when Darlty error occurs. Any one of the eiqht Inter- 
riiDt request lines IM0-INT7 may be selected. The in- 
terrupt will be qenerated when a oarity error occurs 
and parity reoortlnq Is enabled via the CRR or the CSR 
is inhibited by Installing jumper /*35, See section 3,4 
and 3,5 for a cotiolete description of parity and CSR 
operation. Table 4,10 lists jumpers for implement inq 
interrupfs. 

Table 4.10 
SPt.fCCTAr^ljE IWTERPUPT JUMPERS 



INTFRRUPr 

IMTO* 
TNTl ♦ 

IfJT3* 
T'''T4* 
IMT5* 
IHT6* 



IMSIAfuL** 

Wl 1 
«*12 
*^13 
Ml 4 
WIS 
W16 
ax 1 



** Install only one of thsse jumpers, 
all others should be removed. 



4-8 



4.11 



ADVANCE ACKWnwrjEDGE (AACK't^) 



Advance aclcno'vleige can be jurpper-selected at one of 
three different tiniinq taps. If advance acknowledge 
is not used^ It should be Isolated from the Interface 
connector by removing jumper W34. 

Table 4.11 AACK JUMPERS 

Time froTt INSTALL 
Command* 

30ns W31 

50ns W30 

80ns W29 

* AACK will be held off If 
a refresh cycle is in pro- 
qress. This could add no 
to 4O0ns to these times, 

4.1? INTKRNAL/EXTERNAb REFRESH 

The BLC 0512 can oe operated with interna] (trans- 
parent) refresh or i^^lth external refresh. To 
implement internal refresh^ Install jumper W24 and 
remove jumper W25. To implement eKternal refresh, 
install jumper W25 and remove W24. External refresh 
may be from either a synchronous or an asynchronous 
source and will trigger on a lo*r«to-high voltaqe 
transition at the Interface. See Figure 3.1 for 
required refresh timing. 



4.13 INSTALLING MEMORY MODULES 

The memory module must be inserted into the bac»cplane 
with components facing Row 1. Make certain the module 
is firmly seated in the connector. 
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Do not attempt to Install or 
remove meiiory modules with 
DC power applied to the bacic* 
Plane, Damage to the memory 
may occur. 

4.14 VERIFYING MEMORY 3PBRATX0N 



When memorv modules are Installed^ ^pply DC poid^er and 
verify operation by running system diagnostics; In 
particular^ those that test the memory. 



4,15 MAINTENANCE 

The memory Itself- does not recralre routine maintenance 
on a regularly scheduled basis. System diagnostics 
should be performed from time to time to verify 
correct operation. 



4,16 TR0UBI.E5H03TINS 

In the event problems are encountered: 



Are sill power supplies turned on? 
Verify that Is applied to the 
backolane, 

o Are the correct power Jumpers 
Installed? 

o Is trie system configured properly? 
Verify that all modules* are firmly 
seated, 

Are ^11 system cables properly Ins- 
talled? Check that the cables are 
connected at each end. 
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Chapter 5 
COMPATIBLE EQUIPMENT 
5^1 IMTRODUCTION 

The BLC 0512 Is designed to Interface with any series 80 
boards via the system bus as described In the lERE specifi- 
cation 796 (P796 Bus)p The following paragraphs describe 
the compatibility of the BLC 0512 memory module, 

5*2 BACKPLANES 

The BLC 0512 is desicrned to be compatible with BLC 604/614 
Modular Backplane ahd' Cardcaqe or any backplane/cardcage 
that conforms mechanically and electrically to IRRE spe- 
cification 796, 

5.3 OTHER MODULES 

The BLC 0512 will be comaatible with any other modules which 
are Multibus compatible and that conform completely with 
IEEE specification 796, 
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APPENDIX A 
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980109405 Assembly Drawing and Bill of Materials 
870109405 Schei^atict Diagram 
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